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SUMMARY 

This work investigated main effects and interactions among 
aptitude, job and task experience, and task difficulty in predic
ting AFS 426x2, Jet Engine Mechanic, task performance. Aptitude 
(as measured by the Armed Services Vocational Aptitude Battery 
Mechanical Aptitude Index), job and task experience composites, 
and task learning difficulty indices (LDis) were all found to be 
significant predictors of task performance. Contrary to expecta
tions, task difficul-c.y did not consistently affect relationships 
of task performance -=a either apti t·J.de or experience. Hcweve.:, 
small but s't.at:.istically signiZicant interactions bet·.veen aptitude 
and experience were found, indicating that task performance 
becomes less predictable from aptitude scores over a rnechanic 1 s 
first term of enlistment. Finally, one approach to determining 
aptitude requirements from indices of situational demands (LDis) 
was illustrated. Future research should (a) investigate the 
usefulness of other perso-n and situational predictors of task 
proficiency, (b) improve the definition and measurement of job 
experience, (c) investigate changes in performance determinants 
over time, (d) attempt to statistically separate true score 
effects on proficiency measures from those due to measurement 
bias, and (e) extend these analyses to other Air Force 
Specialties. 
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ABILITY, EXPERIENCE, AND TASK DIFFICULTY 

PREDICTORS OF TASK PERFORMANCE 

I . INTRODUCTION 

Three metatheoretical approaches guide c u rrent research in 
industrial/ organizational psychology (Terborg, 1981 ) . A s itua
tional approach (Bowers, 1973; Epstein & O'Brien, 1985 ) seeks to 
explain human behavior (performance ) in terms o f differences in 
situational characteristics (e.g., Komaki, Zlotnick, & Jensen, 
1986; Oldham, Hackman , & Pearce, 1976); intrasituational varia
bility in behavior is regarded as experimental error. 

A t rait approach seeks to explain behavior in terms of 
stable, latent indiv i dual difference variables (Schmidt, Hunter, 
& Pearl man, 1981; Stagner, 1977) and attributes cross-situational 
variability in behavior to statistical artifacts, measurement 
inadequacies, and random fluctuations in behavior. 

An interactional approach (Ekehammer, 1974; Endler & 
Magnusson, 1976; Epstein & O'Brien, 1985) assumes that both 
situational c haracteristics and stable individual differences 
determine behavior (e . g., James & White, 1983; Kozlowski & Hults, 
1986). Both intrasituational and cross-situational variabili ty 
in behavior represent "to-be-explained" sources of variance . 

The general l ack of research on person-situation interac
tional determinants of job performance (O'Connor, Eulberg, 
Peters, & Watson, 1984; Schnei der, 1978; Terborg, Richardson, & 
Pritchard, 1980) and practical concerns of the Air Force 
mot ivate d this study of predictors o f J et Engine Mechanic ( AFS 
426x2 ) task performance. 

Research Objectives 

Four questions motivated the research described below: (a) 
To what extent d o situational variables (task learning diffi
culty, Weeks, 1984) and person variables (job/task experience and 
task-relevant aptitudes) predict task performance? (b) Does task 
learning difficulty and/ or job or task experience interact wi th 
task-relevant aptitudes in predicting performance? (c ) To what 
extent do a lternative measures of tas k proficiency capture 
comparable aspects of the total criter ion space (Kavanagh, 
Borman, Hedge, & Gou ld, 1986 )? (d ) Is it feasible to establish 
dif ferential apti t ude requirements based on the analysis of 
situati onal demands? 

II. PREDICTORS OF TASK PERFO~~CE 

Task-Relevant Apti tudes 

Meta-analyses of validity studies suggest tha t cognitive 
abi l ity tests are consistent p r edictors of job performance (e.g., 
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Hunter & Hunter, 1984; ?earlman , Sc~~id~, & nunter, 1 980; 
Schmidt, Hunter , & Caplan, 1981 ) . Armed Services Vocational 
Aptitude Battery (ASVAB) scores are used in selection and classi
fication decisions by the military (Vineberg & Joyner, 1983), and 
the validity of ASVAB composites in predicting training s uccess 
criteria is well documented (e .g., Mullins, Earles, & Ree, 1981 ) . 
ASVAB aptitude indices (Ais ), of which there are four (Mechanical, 
Administrative, General, and Electronics ) , are re latively global 
predictors and should thus be more highly related to global, 
rather than to specific, job proficiency measures ( Fishbei n & 
Ajzen, 1974). However, it was also hypothesized that: 

H1: A significant and oositive relation existed betwee n 
t he ASVAB Mechanical Aptitude Index and Jet Engine 
Mechanic task performance . 

Task Difficulty 

The task difficulty concept is found in literature relating 
to goal setting (e . g., Locke, Shaw, Saari, & Latham, 1981), per
ceived job characteristics (e.g., Stone & Gue.utal, 1985), task 
taxonomies (e.g., Fleishman, 1978), a nd human factors research on 
workload (e .g., Moray, 1982). Task difficulty has been d efined 
and measured in terms of c haracteristics intrinsic to the task 
(e.g., production standards, Locke et al., 1981) and the task 
performer (e.g., physiological measures such as pulse rate varia
bility; Casali & Wierwille, 1983; Wierwille, Rahimi, & Casali, 
1985 ). Difficulty measures also range from relatively obj ective 
( e.g. , normativ e task difficulty, Terborg, 1977) to quite subjec
tive indices ( e.g . , self ratings of subjective workload, Moray, 
1982) . 

Burtch, Lipscomb and Wissman ( 1982), Fugill (1973) and Weeks 
(19 84 ) defined task diff iculty in terms of "time required for a 
typical employee to learn t o perform a task satisfactorily.'' 
Tas k Learning Difficulty Indices ( LOis) are derived from ratings 
of tasks by Subject Matter Exper~s (SMEs) and are ultimately 
link ed to ASVAB aptitude areas ( Burtc h et al ., 1982 ) . Thus, this 
approach operationalizes task difficulty in terms of subjective 
ratings of a character i stic of the task performer and focuses on 
the tasks' cognitive demands. 

Some approaches to defining task difficulty predict a 
positive relation between difficulty and performance. Goal 
setting literature supports the notion that higher production 
goals lead t o increased productivity (Locke et al., 1981), and 
literature relating to perceived job characteristics suggests 
that employee perceptions of challenging and autonomous work 
environments are associated with higher levels of job performance 
and satisfaction (Loher, Noe, Moeller & Fitzgerald, 1985; Stone & 
Gue utal, 1985 ) . However, an inverse relation i s g enerally pro 
posed (Fleishman, 1978; McGrath, 1976; Moray, 1982; Weeks, 1984 ) . 
I t was also hypothesized that : 

H2: An i nverse re lation existed between task learning diffi
culty and task performance. 

2 



There is also rationale for a nonlinear relationship 
between task dif=icul~y and task-relevant aptitudes in predicting 
task performance. Terborg {1977 ) , for instance, suggested that 
ceiling and floor effects on extremely easy and extremely diffi
cult tasks would limit the predictability of performance from 
aptitudes to tasks of intermediate difficulty. Since no tasks in 
the present study were considered extremely difficult, it was 
hypothesized that: 

H3: Increasingly stronger positive relationships between 
task-rel evant aptitude and task performance would be found 
on tasks of increasingly hi gher learning difficultv. 

Job and Task Experience 

It is commonly assumed that greater job-related experience 
leads to more effective job performance. This assumption may 
partly underlie the larger salaries afforded the more experienced 
workers (Medoff & Abraham, 1980, 1981) and the prior experience 
requirements for entry into many jobs. 

Work experience is correlated with, and generally confounded 
with, age (Mathews & Cobb, 1974; Rhodes, 1983; Schwab & Heneman, 
1977; Waldman & Avolio, 1986). Experience has been indexed by 
group-level aggregate measures (e.g., Horowitz & Sherman, 1980) 
and individual measures of career stage (e.g., Katz, 1978), 
organizational tenure (e.g.·, Maier & Hiatt, 1985), position 
tenure (e.g., Gininger, Dispenzieri, & Eisenberg, 1983; Kozlowski 
& Hults, 1986), and the number of times a task has been performed 
(e.g. Spiker, Harper, & Hayes, 1985). 

There is evidence for an inverse {e.g., Rothe, 1949), zero 
{e.g., Cobb, 1968 ) , positive {e.g., Gininger et al., 1983; Maier 
& Hiatt, 1985 ) and curvilinear rel ationship {Mathews & Cobb, 
1974; Spiker et al., 1985 ) between experience and j ob perfor
mance. Cobb {1968) suggested that negative correlations between 
experience and performance at extremely long lengths of tenure 
may be attributable to aging effects, and Brown (1982) suggested 
that beneficial effects of additional experience may be observed 
only in samples of relatively short mean lengths of tenure. 
Since the participants in this research were all first-term 
airmen, it was hypothesized that: 

H4a: Job experience, indexed by organizational 
tenure ,and 

H4b: Task experience would both relate Positively 
to task Performance. 

Since the conceptual specifici t y of task experience corres
ponds closely with criteria used in this effort, we expected task 
experience to be a better predictor of task performance than job 
experience. 

Literature also suggests that experience and aptitudes may 
interact in predicting task performance {Maier & Hiatt, 1985 ) . 
I t was hypothesized that: 
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HS: Weaker oositive relations ~etween task-relevant 
aptitudes and task performance would exist with greater 
levels of experience. 

Other Interactions 

Fugill's (19 73 ) definition of task difficulty suggests: 

H6: Increasingly stronger Positive relations should be found 
between experience and Performance on tasks of 
increasing l earning difficulty. 

Maier and Hiatt (1985) also alluded to the possibility of a 
three- way interaction between task difficulty, experience, and 
aptitudes in predicting task performance. We hypothes ized: 

H7 : (a) for low difficulty tasks, a positive relation 
between task experience and task performance for lower 
aptitude but not for higher aptitude airmen; (b) for 
moderately difficult tasks, linear and additive 
experience and aptitude effects in predicting task 
performance; and (c) for high difficulty tasks, a posi
tive relation between aPtitude and performance for 
higher aptitude but not for lower aptitude airmen. 

III. METHOD 

Data were collected in the spring of 1985, through the Walk
Through Performance Testing (WTPT ) methodology (Hedge, 1984) and 
by paper-and-pencil measures. Job performance and related 
measures were collected on 255 Jet Engine Mechanics (AFS 426x2). 
Data collection procedures and the complete Jet Engine Mechanic 
Job Performance Measurement Data Base are described in detail 
elsewhere ( Hedge & Teachout, 1986). · 

Measures 

The following measures were adapted from the Jet Engine 
Mechanic Job Performance Measurement Data Base for the present 
research: 

Performance Measures 

WTPT Scores. Tasks in the Air Force Specialty (AFS ) 426x2 
WTPT were each composed of several performance steps. Tasks 
varied in the number of component steps, and steps within tasks 
varied in their criticality. The WTPT scores reported here were 
10-point weighted step scores that (a) reflect the relative 
criticality of task steps, and (b) express task scores on a 
comparable 10-point metric. 

Overall Performance Rat ings (OPRs). These proficiency 
ratings were completed by WTPT administrators immediately after 
an airman completed a WTPT task. The 5-point rating scale ranged 
from 1 = ''Far belO\o! the acceptable level of proficiency'' to 5 = 
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"Far exceeC.ed -::-:e acceptab: e ~evel :>f profic iency.·· 
Task Proficiencv Ra~ings. ?rior to WTPT adminis~=ati:>n, 

ai r me n used a 5-point scale ( 1 = ''Never meets acceptabl e l evel of 
proficiency" to 3 = "Always exceeds acceptable leve l of profi
ciency") to rate their own proficiency on AFS 426x2 tasks, 
including those they would perform during the Walk-Through test. 
Comparable supervisory rati ngs were also obtained prior to WTPT 
administration. 

Exnerience Measures 

Job Exner ience. Several job experience measures were 
collected: (a ) Tocal Active Federal Mili tary Service (TAFMS ); (b) 
months in present uni t; (c ) months as s i gned t o an engine type (J -
57, J-79, or TF-33); (d) months of shop experience ; and ( e ) 
months of flightli ne experience. Since these i ndices were highly 
correlated (median r = . 635), a job experience (JOBEXP) composite 
score was computed for each airman as a simple arithmetic average 
of the five job experience measures. 

Task Experience. Two measures of task experience were 
collected. Task Experience Ratings (TERs) were 7-point self
ratings ( 1 = "No Experience" to 7 = "A Very Great Amount" ) of 
relative experience on tasks performed by AFS 426x2 i ncumbents, 
i ncluding the WTPT tasks. 

Number of times performed (NTP) was a se lf -report estimate 
of the number of times each WTPT task had been previously 
performed (coded 0 to 999) . The distribution for NTP was 
markedly bimodal, and its correlati on with TER (r = .32) was 
lower than expected. NTP scores were transformed to alleviate 
t he severe bimodality . Transformed and original NTP scale values 
were: 1 = 0 times perfo rmed; 2 = 1-9 t imes performed; 3 = 10- 19; 
4 = 20 -50; 5 = 51 -100; 6 = 101-800 ; and 7 = 801-999. This trans
formation left the relationship between the transformed NTP and 
the origina l NTP reasonably intact (r = . 80) and increased the 
correlation with TER ( r =.55 ) . TER-and the trans f ormed NTP 
scores were then averaged to form a task experience (TASKEXP ) 
composite . 

Task Difficulty 

The 25-point Benchmark Task Learning Difficulty Indices 
(LDis ) described by Burtch et al. (1982) were used to index WTPT 
task difficulties. 

Aptitude 

Each airman's Mechanical aptitude index (MEC-AI ) obtained 
from the ASVAB battery was used to indicate task-relevant apti
tude. 

Research Data Base 

Tas k performance and task experience measures were recorded 
for each ith airman (i-- >N = 255) on the ith task (i --> ~- = 15 
f or each a irman) attempted in the WTPT . This yielded 3,82S ( 255 
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par~icipancs ~i~es 15 WTPT tasks ) ~nique ~easures c~ ~ndividua~s ' 

task per=ormance a:1d tas :<. exFerience . !..:::)Is varied appropr~acely 
across tasks and were constant for all~ · pertormers of the ith 
task. MEC-Ais and JOBEXP measu res varied appropriately across 
each of the N airmen and were constant for each ith participant 
across a ll WTPT tasks attemoted . -

Since inferences from this research were to be drawn to the 
population of first-term airmen who meet or excee d minimal Air 
Force-wide enlistment standards, data records were excluded from 
analys is if: ( a ) an airman's ASVAB General-A! score was less 
than 30, (b) an airman's reported TAFMS was longer than 60 
months , o r (c) an airman's reported Months on Engine was over SO 
months. Data records were also excluded if there were missing 
data. 

Analyses 

Hierarchical moderated regression (e.g . , Arnold, 1982, 1984; 
Ward & Jenni ngs, 1973) was the primary analytic tool used to test 
hypotheses Hl through H7. Main effect hypotheses were evaluated 
by conventional s ignificance tests of parameter estimates in 
multiple linear regression models that contained appropriate 
aptitude, task difficulty, and experience predictors . Two-way 
interaction hypotheses were tested by comparing (a) the g2 
obtained from a regression model that included linear terms and a 
cross-prod uct between variables in the interaction hypothesis to 
( b ) the g2 obtained from a regress i on model that included only 
linear terms (Arnold, 198 2; Cohen & Cohen, 1975) . The three-way 
interaction hypothes is (H7) was similarly evaluated by c omparing 
(a ) t he R2 obtained from-a regression model that included linear 
terms, ail two-way cross-product terms, and the three-way cross
product to (b) the R2 obtained from a regression model that 
included onl y linear2and two-way cross-product terms. Signifi 
cant increments i n R due to inclusion o f cross-product terms 
indicated the presence o f a statistical interaction. The form of 
significant interactions was then explored in subgroup regression 
analyses (Arnold, 1982). 

Dummy-coded task (s ituational ) variables were also created 
and used with MEC-Ais, experience, and performance measures to 
test for homogeneity o f regression across WTPT tasks . Dummy
coded task and person main effects also provided baselines to 
assess relative proportions o f predictable variance in task per
formance measures attributable to t ask learning difficulty, apti
t ude, and job experience. 

IV. RESULTS 

Table 1 shows descriptive statistics for the study 
variables . All were within antici pated ranges. Table 2 s hows 
the intercorrelations among study variables. 
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7able 1. St~dy 1Jariab1es· ~escri!JJ:he Stati3tics 

Per~ormance Measures: 

1. 1NTPT Scores 

2. OPR Ratings 

3. Self Task Ratings 

4. Supervisor Task Ratings 

Experience Measures: 

5. Job Experience Composite 

6. Task Experience Composite 

Task Difficulty 1'1easure: 

7. Task learning Di ffi cul ty 
Index 

Aoti tude ~~easure: 

8. AS'IAB/MEC-Al 

8 Standard deviation. 

Scale 
range 

0 -10 

5 

I 5 

I - 5 

0 -48 

- 7 

I -25 

4-396 

t1ean SD 

7. 34 2. 3 i 

2.85 1. 58 

3. &7 0.94 

3.86 1. 23 

19. 3b 8.80 

3.55 1. 47 

I 3. 91 2.18 

225.74 25. 18 

N of b 
cases 

(possible) 

3255(3825) 

3211 (3825) 

3222(3825) 

3248(3825) 

217(255) 

3255(3825) 

23(23) 

217(255) 

b.. ' • I . d 1 " I ,.ur.mer or va 1 cases ,o, tota IJOSSible). :1 of cases '/ary due to 
level of analysis and ~issing data. 
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~ao1e 2. :n-..:er--:Jrre13.t~Jns .4rr.on~ S::.Jdy 'lar~ab'es 

1 2 3 4 5 6 7 8 

l. 1NTPT Scores 1.00 

2. OPR Ratings 'd • 0. 1.00 

3. Se1 f Task Ratings ' 17 .07 1.00 

4. Supervisor Task Ratings • 16 . 1 0 .26 1.00 

5. Job Experience Composite . G7 .02 '22 . 18 1.00 

6. Task Experience Composite .20 .GS .54 .23 .26 1.00 

7. Task LOis ·.26 -. 02 -.22 -. 15 .01 -. 24 l. 00 

8. ASVAB MEC-AI . 05 .05 . co .06 -.26 . 01 -. 01 1.00 

8 



Main Effects 

Hypotheses H1, H2, H4a and H4b a ll concerned main effec~s, 
and all were supported (see Table 3). Task learning difficulty 
was the strongest predictor of the WTPT scores and, as expected , 
TASKEXP was a better predictor of WTPT scores than was JOBEXP. 
MEC-AI was a significant predictor of all dependent variables, 
but effects were small. 

Only MEC-AI was a consistent predictor of the OPR rating. 
Thi s s uggests that WTPT administrators (a) may have been 
"leveling" their proficiency ratings f o r perceived differences i n 
task difficulty and airman experience, ( b ) differed from one 
another in the ir implicitly assumed proficiency standards, o r ( c ) 
may ha ve been considering subtleties in performance not assessed 
by the dichotomous WTPT step scoring procedure. 

Patterns of main effects predicting self and supervisory 
ratings were more similar to those relating to the WTPT scores 
than to the OPRs. This s uggests that s upervisory and self task 
ratings converged better with WTPT scores as comparable indica
tors of task performance than did OPRs (Cook & Campbell, 1979 ) . 
However, low correlations between task ratings and other criteria 
suggested otherwise (see Table 2 ). WTPT scores, self and super
visor task ratings may instead represent assessme nts of distinct 
aspects of the total criterion space. 

By some standards , the proportion of variance in task per
formance scores accounted for by the main effect5 was small. 
Golding (1975) and Abelson (1985), however, have argued against 
an unquestioning "variance-accounted-for•• standard for judging 
the importance of research f i ndings. Still , we asked: What 
proportion o f nredictabl e task performance score vari ance was 
accounted for by the study•s variables? 

To approximate an answer, the total variance in WTPT scores 
attributable to (unspecified) differences in situations ( t asks ) 
was estimated by creating a dummy-coded variable f or all but one 
of t he WTPT tasks (to keep t he implied design matrix nonsingu
lar ) . WTPT scores were regressed on the dummy-coded task vari
ables with g2 = . 2462 (I (22,3232) = 47.99, E < .0 1 ) . A ratio of 
(a) the squared correlation between LDI and WTPT scores, and ( b ) 
the squared multiple correlation from the regression of the WTPT 
scores on the dummy-coded task variables ( . 0567 / .2 462 = .23 ) , 
s uggested that 23% of the variance in WTPT scores that was a ttri 
butable to (unspeci f ied ) d i fferences in tasks was a t tributabl e to 
differences in the tasks• learning difficulties ( see James, 
Demaree, & Hater, 1980 for a similar approach). Tasks were deli
berately sampled over a range o f difficulties, so this percentage 
migh~ be actributed to a s uccessful experimental manipulation . 
However , similarly calcula ted ratios for self ( .0229 / . 0 528 = .43 ) 
and s upervisory ( .0522 / .1246 = . 42 ) task proficiency ratings a l s o 
implied that task difficulty has a significant impact upon task 
performance. 

We also asked: What proportion of the variance in WTPT 
scores that i s predictable by (unspecified ) interind ividual 
differences i s attributable to individua l differences i~ aptitude 
and j ob experience? WTPT scores were regressed on dummy- code d 
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7able 3. Hierarchical Regression Analysis Resul-::.s - Main Effects 

Self Supervisor 

WTPT OPR task task 

Deeendent Variable scores ratings ratings ratings 

Predictors: 

1. ~SVM MEC-i\1 .081**b .057** .115** '120** 

2. Task LOis -.239** -.016 -.231** -.153** 

3. Job Experience 
Composite .088** .030 • 217 ** .213** 

1. ASVAB I~EC-AJ .056** ,049** . 055** . 061** 

2. Task LDI s -.203** .004 -,096** -.102** 

3. Task Experience 
Composite ,140** ,080** ,513** ,193** 

a/lain effects including .Job (Task) Experience comooslte are 

sho~rm in the upper (lO\•ter) half of the Table. 

bOrdinary least squares standardized :Jartial regression 

'Jarameter estimates (beta v1ei ghts). 

**') < .01. 
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person variables with g2 = .22 4 ~ (I ( 214,3010 ) = 4.07, E < .01 ) . 
The squared correlations between WTPT scores and MEC-AI ( . 00 363 ) 
and JOBEXP ( . 00393) , a nd the squared multiple corre l ation from 
t he linear regression of WTPT on MEC-AI and JOBEXP ( . 010 43), were 
computed to index the proportions of predictable WTPT variance 
attributable to measured individual differences. Ratios similar 
to those computed in analysis of between- task variance suggested 
that only 1.6% (.00363/.2244) of the total variance accounted for 
by interindividual differences was attributable to aptitude (MEC
AI), 1.8% ( . 003 93 / .2244 ) to job experience and 4 . 6% 
( . 01043 / .2244 ) to the combined influence of aptitude and job 
experience. 

Similar ratios were computed fo r self and supervisory task 
ratings. Of the total var iance in t h e self ratings accounted f or 
by (unspecified) interindividual differences, only 1% 
(.0036 / .3763) was attributable to aptitude (MEC-AI) and 8.9% 
(.0336/.3763) to job experience. For the supervisory ratings, 
these percentages were 0.8% (.0042 / .5209) for MEC-AI and 6.2% 
( .0323 / .3209) for job experience. 

Summary . Main effects analyses implied that aptitude, 
experience, and task learning difficulty were signi f icant predic
tors of task performance. Patterns of WTPT prediction parameter 
estimates were more similar to those associated with self and 
supervisory ratings than to the WTPT administrator OPRs. Task 
learning difficulty appeared to account for a sizeable proportion 
of predictable inter-task variance in performance measures. 
Aptitude and job experience measures, however, accounted for 
relative ly little of the predictable interindividual variance in 
task performance measures. 

I nteractions 

Hypothesis H7 predicted a three-way interaction between 
experience, apti tude, and task-difficulty in predicting task per
formance . The three-way cross-product term was highly correlated 
with linear and two-way cross-product terms and accounted for 
essential ly no additional variance in dependent variables beyond 
that accounted for by the lower-order effects. H7 was regarded 
as disconfirmed . ---

Tables 4 and 5 show hierarchical moderated regression tests 
o f the two-way i nteraction hypotheses (H3, HS, and H6 ) . 
Hypothesis H3 predicted an interaction between apti tude and task 
difficulty in predicting task performance, and received no 
support. The MEC - AI x LDI cross-product did not add signifi
cantly to the prediction of any dependent variable beyond predic
tion from main effects. 

Hypothesis H6 predicted an interaction between experience 
and task learning difficulty in predicting task performance. 
This hypothesis received only marginal support. Significant 
interaction effects between LDI and TASKEXP were found only in 
the prediction of self and supervi sor task ratings (see Table 3 ) . 
Table 6 presents subgroup regress ion analyses that illustrate 
these interactions . 
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Table 4. Hierarchical Moderated Regression Results -Walk Through ~leasures 

Dependent variable 

WTPT scores OPR ~cores 

R2 F df R2 F df 

Linear ierms: 

(~~I ASVAB .~EC-AI + 

( L) Task LOis + 

( J I Job Experience 
Composite .06726 78.14** 3,3251 ,00357 9.50** 3,3207 

( M I ASVAB MEC-AI + 

( L I Task LOis + 

( T) Task Experience 
Composite .07845 92.25** 3,3251 ,00870 23. 18** 3,3207 

~R2 F df :'-.R2 F df 

Cross-Product 7erms: 

:~ X L .00056 l. 95 1,3250 .00000 .00 1,3206 

~·1 X ' .00212 7. dQ** 1,3250 .00300 9.68** 1, 3206 v 

L X J ,00080 2.79 1,3250 .00002 0.06 1,3206 

.~ X L .00059 2.08 1,3250 .00000 .00 1, 3206 

~1 X T .00128 4.52* 1,3250 .00184 5.96* 1, 3206 

L X T . 00071 2.51 1,3250 .00002 0.06 1, 3206 

*D < .:J5; **o < .01, 
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Table 5. H~en.rchical '1oderated Regression Results - Self ::J.nd Supervisory 
Task Performance Ratings 

Dependent variable 

Self ratings Supervisory ratinqs 

F df F df 

Linear Terms: 

(~I AS'IAB ,11EC-AI + 

( L I Task LOis + 

( J I Job Experience 
Composite .09944 118.45** 3,3218 .06920 80,39** 3,3244 

(:~I ASBAB )IEC-Al + 

( L I Task LOis + 

(TI Task Experience 
Composite . 30187 463.82** 3 '3218 .06194 71 . 94** 3,3244 

oR2 F df oR2 F df 

Interaction -:-erms: 

~1 X L .00003 o.u 1,3217 .00000 ,00 1,3243 

.~ X J .00122 4.36** 1,3217 . 00570 19.99** l, 3243 

L X J .00037 1. 32 1,3217 .00016 0,56 1,3243 

:1 X L ,00001 8.05 1,3217 .00000 .00 !, 3243 

:1 X T .00393 18.22** 1,3217 .ooou o. 38 1,3243 
' 

' X T .02009 95.35** 1,3217 .00702 24.46** 1, 32<13 
" 

**J < .Jl. 
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Table 6. Task Experience Subgroup Analysis of f~elations Between Task Learninq Difficulty 
and Se 1 f and Surer·vi sor Task Proficiency Ratings 

.--~-~-- ~ -- -

Low experience Medium experience High experience 

(r1_ = 1068) (r1_ = 1387) (r1_ = 1260) 

Correlations Correlations Correlations 

Variable Mean so SER SUR Mean so SER SUR Mean so SER SUR 
- --- ---

SERa 3.5 1.5 4.0 0.8 4.5 0.8 

~~ SUR 3.6 1.4 .14** 3.9 1.3 .12-H 4.2 1.1 .10** 

LOI 14.4 2.2 -. 17** -.22** 14. 1 2.2 -.21** - .ORJ•* 13.3 2.0 .01 ~.03 

. - -

aSER ~ Self Ratings, SUR= Supervisor Ratings. LDI = Learning Difficulty Index. 

·H.e_ ..; .OJ. 



Low, Medi~~ , and 2igh Task 2xperience subgroups were formed 
by selecting individuals' data records in which TASKEXP scores 
were below, within or above .5 standard deviation of the TASKEXP 
mean. Subgroup gs are unequal due co the negative skew of the 
TASKEXP variable. The general trend was a diminishing relation
ship between LDI and proficiency ratings at higher levels of task 
experience (correlations, rather than unstandardized regression 
parameter estimates are shown for interpretive ease, Kerlinger & 
Pedhazur, 1973 ) . This trend may, in part, be attributable to a 
ceiling effect: Proficiency rating means tended toward the 
maximum score of 5, and rating variances were more restricted at 
higher experience levels. That is, at higher experience levels, 
airmen may become similarly proficient at both the easier and 
che more difficult tasks. 

Hypothesis HS predicted an interaccion between aptitude and 
experience in predicting task performance. This hypothesis was 
consistently supported by smal l, but signifi cant increments in 
variance explained in task performance measures by aptitude x 
experience cross-product terms, above and beyond main effects 
(see Tables 4 and 5). The subgroup regression analysis in Table 
7 illustrates the typical interaction pattern. 

Low, Medium, and High Experience subgroups were formed by 
selecting individuals whose JOBEXP scores were below, within, or 
above .5 standard deviation of the JOBEXP mean. The predicta
bility of task performance from aptitude scores decreased among 
more experienced airmen. This interaction was not attributable 
to (a) a ceiling effect, s ince mean performance scor es did not 
approach the maximum score of 10; (b) differential range restric
tion, since standard deviations were quite similar across sub
groups; or (c ) performance becoming less predictable over time, 
since non-significant experience x task difficulty interactions 
i mplied that prediction of task pe r formance from LDI is constant 
over various levels of task and job experience. Rather, the 
interaction suggests that (a ) proficiency increases slightly with 
experience, and (b ) aptitude is a better predictor of proficiency 
earlier, rather than later, in an airman's first term of 
enlistment. 

Predicted Antitude Reauirements 

A final research question concerned the feasibility of 
establishing differential aptitude requirements as a function of 
situational (task) demands. 

Results in Tables 4 and 5 show that, in general, the predic
tion of task proficiency from either experience or aptitude is 
homogeneous across tasks of various learning difficulties . 
Results in Table 8 reinforce this conclusion. Model I in Table 8 
i s ~he regression of WTPT task performance on dummy-coded 
variables representing the WTPT tasks. Model II adds linear 
aptitude and experience effects to Model I. Models III through 
VII include cross-products between the task, aptitude, and 
experience variables. Comparisons between Models II and I, and 
between Models V and II, corroborate results in Tables 4 and 5: 
Significant predictors of WTPT task performance are task 
differences, aptitude , job experience, and an aptitude x 
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Tab le 7. Subgroup Ana lysis of Apti tude-Performance Relations by Job Experi ence Level 

Low exneri ence Medium experi ence 
(_!! = 1254) (_!! = 1029) 

Corre 1 a t ions Correl ati ons 
Var i abl e Mea n so WTPT OPR Mean so WTPT OPR Mea n 

~HPT 7. 2 2. 5 7.3 2. 3 7.6 

OPR 2.8 1.6 .65** 2.8 1. 6 . 60** 2. 9 

I"'EC-AI 229 .6 25.1 .11** .12** 228.6 22 .0 . 07* .01 216 . 7 

*e < .o5; **£ < .o1. 

High experience 
(!!_ = 917) 

Correl ati ons 
so WTPT or>ft" 

--
2. 3 

1. 5 .68** 

29. 2 ,02 .02 



Table 8 . Hierarchica l Moderated Regress i on of WTPT Scores on Job Experience, 
MEC-AI and Dummy-Coded Task Vari abl es 

Mode l Predictor(s) R2 df F 

I. Tas k Variab les (T) .24625 22,3232 47 . 99** 

I I. Task Variables (T) + ~~EC-AI (M) 
+ JOBEXP (J ) . 25636 24, 3230 d6. 40** 

I I I. T + !'-1 + J + TxM .25939 46, 3208 24.42** 

IV . T + ,\1 + J + TxJ . 26331 46 , 3208 24. 93** 

IJ. T + M + J + MxJ . 25872 25 , 3229 45.08** 

VI. T + M + J + TxM + TxJ + MxJ .26906 69, 3185 16.99** 

VI I. T + M + J + TxM + TxJ + MxJ + TxJ-xM .27423 91,3163 13 . 13** 

Model Comparisons aR2 df F 

I I vs. .01011 2,3230. 21. 96** 

I II vs. I I .00302 22,3208 0. 59 

IV vs . II ,00695 22, 3208 1. 38 

v vs. I I .00236 1, 3229 10. 28** 

VI vs . IJ . 01034 44 , 3185 1. 02 

IJI I vs. VI .00517 22,3163 1. 02 

**E. < . 01 . 
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experience ~nteraction. Nonsignificant interaction effec~s 
between task variables and other regression terms indicated homo
geneous Model V regressions across tasks . 

One approach to linking apt~tude requirements to task 
(situational ) demands is illustrated by selecting unstandardized 
parameter estimates from the regression of WTPT scores on MEC-AI, 
task LOis, and JOBEXP: 

WTPT = 8.81 + . 007*MEC-AI + .024*JOBEXP - .259*LDI (1) 

WTPT was fixed arbitrarily at the grand mean (7.34 ) . MEC - AI 
cutoff scores implied by various task LDis were then examined at 
three levels of JOBEXP ( the mean and plus / minus one standard 
deviation). With WTPT and JOBEXP values thus fixed, implied MEC
Ais were computed from Equation 1 as a function LDI values. 
Implied MEC-Ais were converted to percentile equivalents, and 
those that were beyond the upper or lower ranges were set to 
limiting values (i .e ., the 1st and 99th percentiles). Figure 1 
shows that given a desired level of task proficiency ( in this 
case, the mean task proficiency level), predicted MEC-AI require
ments are a function of: ( a) task difficulty level, and (b ) 
amount o f time allowed to attain the desired level of profi
ciency. 

V. CONCLUSIONS AND DISCUSSION 

1. Person and situational variables predict task perfor
mance. Findings indicated that (a) task-relevant aptitude (e.g ., 
ASVAB MEC-AI ), (b) job experience, (c) task experience, and (d) 
task learning difficulty are valid predictors of Jet Engine 
Mechanic ( AFS 426x2 ) task proficiency. Although there is 
abundant evidence that aptitudes are consistent predictors of job 
performance ( e . g . , Hunter & Hunter, 1984; Pearlman, et al., 1980; 
Schmidt, Hunter & Caplan, 1981; Schmidt, Hunter & Pearlman, 
1981), the present findi ngs suggest that the prediction of per
formance may be enhanced by including additional person and 
situational predictors. Future research should determine the 
usefulness of alternative person variables (e.g . , prior work and 
educational experience) and situational variables (e.g., situa
tional constraints, O'Connor et a l ., 1984) in enhancing the 
prediction of airman proficiency. 

2. Aptitude and on-the-job experience interact in predic
ting task proficiency . Findings indicated that the predicta
bility o f task prof iciency from task-relevant aptitude diminished 
among progressively more experienced airmen. This suggests that 
aptitude plays a significant role in determining proficiency 
early in an airman's first term of enlistment, but that later on, 
other factors (e.g., on-the-job training) overshadow aptitude 
contribut ions to proficiency . 

Future research should attempt refinements of the definition 
and measurement of j ob and task experience. "Experience" connotes 
acquisition of j o b - related skills and abilities t hat, over time, 
affect proficiency. aut just as chronological age is a defi -
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Predicted 

),IE C-Al 

Percentile 

Scores 

99 
95 
90 
85 
80 
75 
70 
65 
60 Low High 
55 Experience Experience 

50 (-lSD) (+lSD) 

45 
40 
35 
30 
25 
20 
15 
10 
5 
1 

9.4 10.5 11.5 12.5 13.5 1'1-.5 15.5 16.5 17.5 18.8 

Figure 1. Aptitude cutoff scores implied for tasks of varying learning 

difficulty at three levels of experience and constant target 

performance level. 
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c~ent indica~or of aging ef~ects {Min~on & Schneider, 1985), so 
is tenure a deficient indicator of experience. Other surrogate 
experience measures such as the self experience ratings and the 
"number of times performed" measure used in ~his study are more 
direct assessments of experience, but may still be deficient 
indicators of the experience construct. A definition of the 
experience construct that reflects meanings usually accorded it 
is needed, as are more comprehensive measures of the construct. 

Longitudinal research should also be conducted to determine 
the differential contributions of aptitude and experience to 
performance over time. For many research questions, longitudinal 
studies merely afford a comparison between a static correlation 
and prediction over some time interval. However, experience 
effects on performance imply changes over time, which, in cross
sectional studies, can be misattributed to maturation, nonrandom 
selection, or attrition effects. In general, longit"J.dinal 
designs do not bolster confidence in causal inferences from 
nonexperimental data {Cook & Campbell, 1979; Rogosa, 1980). 
However, appropriate multivariable, multiwave designs such as 
cross-sectional time series designs permit statistical (e.g., 
pseudo-generalized least squares) estimates for (a) bias in para
meter estimates due to unmeasured relevant causes of performance 
which, when corrected, permit (b) unbiased estimates of causal 
effects leading to job performance. 

The problem of diminishing predictability of performance 
from aptitudes should also be studied in the contexts of: (a) in
direct effects of aptitude on later task performance, (b) 
temporally proximal aptitude and skill determinants of perfor
mance, and (c) non-ability determinants of performance beyond the 
first few years of enlistment (e.g., motivation, situational 
constraints, leader facilitation and support, commitment to per
formance). 

3. Alternative task proficiency measures as defined in this 
investigation did not capture common aspects of the total 
criterion space. Prediction results for WTPT scores and self and 
supervisory task proficiency ratings were quite similar. One 
piece of evidence for convergent validity of measures is that 
they do share similar predictors (Cook & Campbell, 1979). In 
this sense, self and supervisory task ratings appeared to 
converge better with WTPT scores than did OAP ratings. However, 
low correlations between WTPT scores and task ratings indicated a 
lack of complete convergence. Although WTPT scores and task 
ratings may be similarly predicted from aptitude scores, they may 
also assess distinct and different aspects of the total criterion 
space. 

Future research should attempt to disentangle measurement 
source and criterion true score effects in proficiency measures. 
Kenny and Berman (1980), Lance and Lautenschlager {1987), and 
Widaman (1985) discussed how this might be accomplished using 
multiple assessments of proficiency, each obtained from multiple, 
distinct measurement sources. Success in this area could lead to 
technologies for the statistical control of measurement method 
bias (Lance & !.-.Joehr, 1986; Wherry & Bartlett, 19821 and estima
tion of latent true proficiency scores (Hulin, Drasgow, & 
Parsons, 1983; Kenny & Berman, 1980). 
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4. Task experience and learning di£:ic~l~y may in~erac~ ~~ 
predicting task proficiency ratings. Findings indicated that the 
prediction of task proficiency ra~ings from tasks 1 LOis 
diminished with increased task experience. ~hese findings may 
reflect on-the-job-training contributions to proficiency on 
easier and, at higher experience levels, more difficult tasks. 

However, similar effects were not observed for the predic
tion of WTPT or OPR proficiency measures. Self and supervisor 
ratings are more likely to be influenced by judgments of day-to
day performance than are the Walk Through measures. Thus, 
interactive effects between task experience and difficulty may be 
more apparent on proficiency measures that may also be influenced 
by motivation and interpersonal relations. 

Im:.eractive effects bet•,.;een task experience and difficulty 
in predicting task proficiency ratings may also represent a 
spurious relation resulting from raters' implicit covariance 
theories (Feldman, 1981). ·rhe diminishing predictability of 
proficiency ratings from task difficulty measures at higher 
experience levels may have resulted merely from incumbents' and 
supervisors' implicit beliefs that (a) less experienced airmen 
are likely to have mastered easier, but not more difficult, 
tasks; whereas (b) more experienced airmen are likely to have 
attained proficiency on all job-relevant tasks. 

These findings and alternative interpretations reinforce the 
need for further research on defining the experience construct 
and dimensional aspects of the total criterion space. They also 
point to the need for more comprehensive study o£ the contAxts in 
which proficiency is developed and observed. Clearly, the 
influences of formal and informal training on proficiency and 
day-to-day performance should be explicated in the context of 
aptitude, attitudinal, and situational determinants. The roles 
of performance expectations in influencing actual proficiency 
{e.g., Eden & Shani, 1982) and judgments about proficiency (e.g., 
Kozlowski & Hults, 1986) should also be examined. 

S. Predicted aptitude requirements may be derived from 
analysis of situational demands. ~prototype methodology was 
demonstrated for linking aptitude requirements to task learning 
difficulty. The methodology requires measures of: (a) perfor
mance, (b) aptitude, and (c) salient differences between situa
tions (tasks, occupations). Performance must also be signifi
cantly related to (a) aptitude, and (b) the salient situational 
variable. Other variables related to performance (e.g., 
experience) may further define the link between situational 
characteristics and implied aptitude requirements. 

Future cross-specialty research is needed to determine ~he 
appropriateness of this or other approaches for linking aptitude 
requirements to situational characteristics. Attemp~s to link 
enlistment standards to situational demands (e.g., Occupational 
Learning Difficulty) must be based on established relations 
between performance and aptitude predictors at the individual 
level, and macro, specialty-level difficulty indices. Accomp
lishing chis goal will require: (a) development of the 
appropriate statistical rationale for relating measures taken ac 
different conceptual levels of aggregation; (b) collection of 
aptitude, performance, and job/task difficulty scores on incum-
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bents and tasks across several special ""<:.ies; ( c l corronon prof i
ciency standards for airmen in different specialties; and (d) a 
demonst::::ated cross-specialty relationship be"t.•..;een proficiency and 
specialty-level difficulty indices. 
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